Abstract. A new species of harvestman from the endemic North American genus Hadrobunus Banks, 1900 is described. The species, H. fusiformis, differs substantially from known USA species in both somatic and genital morphology, but the male resembles that of H. knighti from northern Mexico in having a long, narrow penis and posteriorly tapered opisthosoma.
The genus Hadrobunus Banks 1900 is traditionally distinguished from other New World Leiobuninae by relatively short legs (i.e., femur I shorter than length of body) and minute, posteriorly curved (retrorse) spinules or acuminate to spinulate tubercles distributed on the dorsum, especially the scutum (Figs. 1, 2, 9, 11). Taxonomists have heretofore recognized four species. Hadrobunus grandis (Say 1921 ) and H. maculosus (Wood 1868) occur in the eastern United States, with H. maculosus ranging into southeastern Canada. Two species, H. davisi Goodnight & Goodnight 1942 and H. knighti Goodnight & Goodnight 1942 , occur in Mexico. The two northern species have large bodies and robust legs as well as highly derived penes ( Fig. 3 ) and female genital opercula (Fig. 4) . They are now most often distinguished by ambiguous and somewhat arbitrary (largely geographic) criteria offered by Bishop (1949) , and it is possible that current concepts of the two species are artifacts of taxonomic history. Indeed, Say probably described Phalangium grandis from material obtained during his 1817-1818 expedition to northeastern Florida and coastal Georgia (Bennet 2002) , but the types were lost over 140 years ago. Consequently, all subsequent discussion of the species has occurred without clear knowledge of its type locality or details of its morphology, although it is generally assumed to be similar to H. maculosus. The Mexican species are distinct from one another and from the northern species, but each is known from one individual. Hadrobunus davisi is known from the female holotype. It is small (3.9 mm long), with very well-developed retrorse spination and an unremarkable genital operculum (Fig. 8) . Hadrobunus knighti is known from the male holotype (female specimens appear to have been lost). It is large (8.3 mm long), with a long, sacculate penis ( Fig. 7 ) similar to that of many other Leiobuninae.
While visiting the collection at the Academy of Natural Sciences in Philadelphia in 2007, I found a vial containing three specimens (two males and one female) representing an undescribed species of Hadrobunus from the mountains of western North Carolina. Subsequent examination of other collections revealed that the late Norman W. Davis (b.1905 Davis (b. -d. 1969 ) had recognized the species as new based on material collected in September 1930 by Theodore H. Hubbell. Davis never published his findings, although he labeled the specimens ''Hadrobunus fusiformis Davis'' and designated them all as ''paratypes.'' They are now part of the ''Cornell Collection'' at the American Museum of Natural History. The new species differs substantially from its congeners in the United States and Canada, but is very similar to the Mexican H. knighti in both general body form and basic construction of the penis (Fig. 5) , although the penis of the new species lacks the subterminal sacs of H. knighti (Fig. 7) . Consequently, Hadrobunus fusiformis is an important addition to the harvestman fauna of eastern North America.
METHODS
All observations were conducted using a Leica MZ APO dissecting microscope (163 ocular, 0.633 objective, 8-803 zoom) . Pencil drawings were made using a drawing tube, digitally scanned, and then traced and finished using Adobe Illustrator CS2 software.
The specimens examined for this study are lodged in the following depositories: Academy of Natural Sciences, Philadelphia ( (Banks 1900) .
Diagnosis.-Dorsum with minute, posteriorly curved (retrorse) spinules or acuminate to spinulate tubercles, especially numerous on propeltidium (especially on margins), meso-and metapeltidia and anterior tergal bands of scutum. Legs relatively short: femur I subequal to length of body or shorter. Ocularium weakly canaliculate or not canaliculate; each carina with a row of denticles. Retrolateral row of denticles absent or much reduced on coxa III.
Hadrobunus fusiformis new species
Figs. 1, 2, 5, 6, 9-16
Types. Etymology.-The late Norman W. Davis recognized the species described here as new, but he did not publish a description. Davis used the specific epithet fusiformis on his labels, a name that acknowledges the unusual fusiform shape of the male body. Davis's name is retained here.
Diagnosis.-Penis long (87% body length), linear, simple, without sacs, dorsoventrally compressed throughout; intrinsic penial muscle pinnate, with short fibers attaching along full length of shaft (Fig. 5) . Posterior end of male opisthosoma extended, somewhat pointed, giving the body a fusiform appearance (Figs. 1, 9, 10) . Male palpal tibia with broad field of dark peg-like spines on ventral and proventral surfaces (Figs. 13, 14) . Male scutum with six tergites (Figs. 1, 9 ). Female genital operculum ( Fig. 6 ) with large, heavily sclerotized anterior sclerite, lateral apodeme lacking anterior apophysis of female H. maculosus (Fig. 4) .
Description.-Male (holotype): Body length, 7.4 mm; max. carapace width, 3.5 mm.
Dorsum (Figs. 1, 9 ): Cuticle finely granulate. Propeltidium with low, marginal preocular mound bearing one median and two lateral longitudinal rows of four or six sharp, conical spinules; rows extending more than halfway to ocularium. Marginal and submarginal regions of propeltidium, including mound of ozopore, with scattered sharp, dark, curved spinules. Supracheliceral lamina with pointed, divergent processes, each with two lateral spinules. Ocularium not canaliculate, each carina with highly irregular row of variably developed denticles (seven on the right, five on the left). Mesopeltidium with a few small, curved, dark spinules. Metapeltidium with scattered dark spinules and a few tubercles, tubercles concentrated laterally. Opisthosomal scutum composed of six fused tergites. Scutum and two free tergites with scattered small, dark, recurved spinules and rounded tubercles, some tubercles bearing spinules. Spinules most densely distributed on first two and last scutal tergites.
Venter (Fig. 10) : Cuticle finely granulate. Lateral surfaces of coxae I-IV covered in low, rounded, circular tubercles, interspersed with erect macrosetae. Coxal denticles terminating in either a flat blade, a single median point or three points (large median point subtended by smaller point on either side). Long, well-defined rows of well-developed denticles present on prolateral surfaces of coxa I-IV and retrolateral surface of coxa IV. Row of denticles and/or denticle-like tubercles on retrolateral surface of coxa I, extending from distal end proximally three-fourths the length of the coxa. Row of conical tubercles on retrolateral surface of coxa II running from distal end proximally about half the length of the coxa. Retrolateral surface of coxa III without row of denticles or modified tubercles. Coxa I with retrolateral distal coxal spur (specialized denticle or denticles dorsal to coxa-trochanter articulation) consisting of one large point; coxa II with retrolateral distal spur with one large and one small point ( Fig. 9: cs) ; coxa III without spurs but with prolateral prominence bearing last two slightly enlarged denticles of the prolateral row; comparable structure evident on coxa IV but not as well developed. Labrum simple, thin, elongate; terminus pointed.
Genital operculum: Broad, transversely convex; surface with low, rounded tubercles; scattered erect setae, especially anteriorly; laterally with submarginal, imperfect row of denticles; anterior margin rebordered, lip narrow, with slight anterior projection, lacking large, dark sclerite present in female.
Sternites: Finely granulate with scattered, low, rounded tubercles and fine, erect setae. Lateral portions of sternites completely or partly separated by thin line of flexible cuticle forming pleurites.
Chelicerae: Smooth except for erect macrosetae on dorsal surfaces of first and second articles, with cluster at base of fixed finger; short, peg-like spine projecting medially from base of fixed finger just distal to setal cluster.
Palps (Figs. 13, 14) : Measurements (in mm): femur, 1.5; patella, 0.8; tibia, 1.0; tarsus, 1.6. Trochanter with a few scattered, erect setae dorsally and ventrally; distal retroventral apophysis robust, conical; several stout, sharp-tipped spines on and around apophysis. Femur with longitudinal series of stout conical spines along middle third of retroventral surface; distal retrolateral surface with cluster of large, thorn-like spines. Ventral surface with numerous erect setae and two small, stout spines. Dorsal surface with an imperfect prolateral longitudinal row of erect setae; distal one-fourth of dorsal surface with scattered erect setae and thorn-like spines, spines tending to be larger distally. Retrolateral surface largely smooth, with a few scattered setae; one proximal dark tubercle; two thorn-like spines at distal margin. Patella with large thorn-like spines on dorsal and retrolateral surfaces and distal prolateral margin, spines interspersed with scattered erect macrosetae; prolateral and ventral surfaces without spines but with erect macrosetae. Tibia with scattered erect macrosetae on most of surface (absent on proximo-prolateral surface); coat of distally recumbent microsetae present dorsally; ventral and proventral surface covered in short, dark, peg-like spines. Tarsus coated in distally recumbent microsetae and scattered macrosetae; proventral surface with file of 37 peg-like spines; proximal retroventral surface with single peg-like spine. Claw with ventral series of five small teeth increasing in length distally.
Legs: Measurements of femur, patella, tibia, basitarsus and telotarsus (in mm): I: 4.6, 1.3, 3.7, 4.6, 6.7; II: 7.7, 1.5, 6.6, 6.9, 12.5; III: 4.8, 1.4, 3.5, 5.3, 6.5; IV: 7.3, 1. 5, 5.2, 8.7, 8.9 . Trochanters with compressed thorn-like spines on pro-and retrolateral surfaces, a few smooth tubercles on pro-and retrodorsal surfaces; dorsal and ventral surfaces essentially smooth. Femora proximal to annular constriction with small thorn-like spines dorsally and small tubercles ventrally; shaft with numerous distally pointing, thorn-like spinules grading from larger dorsally to minute ventrally. Similar thorn-like spinules on patellae and tibiae; tibial spinules decreasing in size and density distally; basitarsus IV with a few spinules on proximal dorsal surface. Tibiae, basitarsi, and telotarsi coated with recumbent microsetae, increasing in density distally. Basiand telotarsi with scattered erect setae, increasing in length and density distally. Penis ( Fig. 5 ): Length, 6.5 mm. Shaft dorsoventrally flattened over most of length, slightly inflated proximally; well sclerotized, smooth; no sacs, bulbs, or alae. Glans held at about 100 degree angle to shaft, dorsoventrally flattened, tapering distally in lateral perspective, rounded terminus in dorsal perspective; two pairs of small, procurved spines projecting from lateral margin; stylus sinuate, angled posteriorly, arising from superior terminal margin of glans.
Coloration: From specimen stored over 70 years in ethanol; cuticle darkened and contrast reduced. Dorsum with dark brown background. Propeltidium with some light brown mottling, lateral margins darker; a few light spots on posterolateral surface. Light stripe arising anteriorly on each side of preocular mound, passing posteriorly and converging slightly toward midline but diverging from midline halfway to ocularium, continuing laterally to end at ocularium. Ocularium very dark brown basally, with light median band dorsally. Meso-and metapeltidium with imperfect transverse rows of light spots; cuticle darker medially than laterally, appearing as continuation of median scutal band. Opisthosomal scutum with dark median band (''saddle''); gradually broadening posteriorly, reaching greatest width on fourth scutal tergite, then narrowing gradually to the end of scutum, trace of saddle evident on first free opisthosomal tergite; no large, paired, dark spots as in female. Opisthosomal scutum crossed by six transverse bands of light spots separated by bands without spots; spots not as distinct as in female, nor arranged in small stripes on posterior part of scutum. Free tergites with a few light spots, especially laterally.
Venter: Pedal coxae broadly mottled with light and dark brown. Genital operculum light yellow-brown, brown at postero-lateral surface. Postgenital sternites uniformly brown, anterior margin of each sternite with bilaterally symmetrical band or row of dark brown spots indicating muscle attachments. Soft conjunctival cuticle light yellow-brown.
Chelicerae. Uniformly yellow-brown with darker chelal fingers.
Palps. Trochanter and proximal half of femur yellowbrown. Patella and distal portion of femur brown. Tibia light brown proximally, lightening distally. Tarsus yellow-brown.
Legs. Trochanters light brown on dorsal and ventral surfaces but dark on prolateral and retrolateral surfaces.
Femora dark proximal to basal circumfemoral constriction, a light band just distal to constriction; remainder of femur brown. Patellae mottled with white and dark brown dorsally, homogenously light brown ventrally. Tibiae light brown proximally, brown distally with both darker and lighter mottling. Basitarsi and telotarsi yellow-brown, except for darker band at base of basitarsus and at articulations.
Female (paratype): Body length, 9.4 mm; max. carapace width, 3.9 mm. Dorsum (Figs. 2, 11 ): Cuticle finely granulate. Propeltidium with low, marginal preocular mound bearing one median and two lateral longitudinal rows of four to six sharp spinules; rows extending less than halfway to ocularium. Marginal and submarginal regions of propeltidium, including mound of ozopore, with scattered sharp, dark, curved spinules. Anterior projections of supracheliceral lamina pointed, not diverging, with one or two lateral spinules. Ocularium not canaliculate, each carina with regular row of stout, curved denticles (five on the left, four on the right). Mesopeltidium with a few small, dark, curved spinules, separated from metapeltidium by wide band of conjuctival cuticle. Metapeltidium with scattered dark, curved spinules and a few tubercles, the latter concentrated laterally. Opisthosomal scutum composed of five fused tergites. Scutum and three free tergites of opisthosoma with scattered small, dark, recurved spinules. Spinules most densely distributed on anterior scutal tergites.
Venter (Fig. 12) : Cuticle finely granulate. Lateral surfaces of coxae I-IV covered in low, rounded, circular tubercles, interspersed with erect setae. Well-defined rows of well-developed denticles present on prolateral surfaces of coxae I-IV and retrolateral surface of coxa IV. Denticles absent on retrolateral surface of coxae I and II, although marginal retrolateral tubercles larger and sharper, forming apparent row extending along distal half of coxa; marginal retrolateral tubercles on coxa II less developed than on coxa I. Retrolateral surface of coxa III without denticles or retrolateral row of modified marginal tubercles. Coxa I with retrolateral coxal spur consisting of one large point; coxa II with retrolateral spur with one large and one small point; coxa III without spurs but with prolateral prominence bearing last two slightly enlarged denticles of the prolateral row; comparable structure evident on coxa IV but not as well developed. Labrum simple, thin, elongate.
Genital operculum (Fig. 12 ): Covered externally with low, rounded tubercles; laterally with submarginal, imperfect row of denticles. Anterior margin rebordered, forming wide lip with slight anterior projection; submarginal sulcus well developed, darkened. Inner (dorsal) anterior surface with large, dark, smooth, reniform sclerite (Fig. 6) .
Supra-opercular sternum with anterior and posterior regions. Anterior region typical, formed by free, transverse sclerite projecting anteroventrally just posterior to labium; distal free margin procurved with thin lateral projections bracing posterior surface of coxapophysis II. Posterior part heavily sclerotized, projecting posteriorly as part of dorsal wall of pregenital chamber, apparently fitting into corresponding parts of opercular sclerite. Sternites finely granulate, free lateral portions forming subrectangular pleurites, widely separated from sternites by flexible cuticle.
Chelicerae: Smooth except for erect setae on dorsal surfaces of first and second segments, with cluster at base of fixed finger.
Palps (Figs. 15, 16) : Measurements (in mm): Femur, 1.6; patella, 0.8; tibia, 1.0; tarsus, 1.6. Trochanter with simple conical, disto-ventral apophysis and three short, stout ventral spines. Femur with longitudinal series of stout conical spines on retroventral surface interspersed with erect setae; spines shorter, more robust proximally. Dorsal surface with one or two imperfect longitudinal rows of setae; disto-dorsal, prolateral and retrolateral surfaces with small, low thorn-like spines, broad basally with sharp, black distal tip. Proventral surface with row of five short spines and one proximal tubercle. Patella with large thorn-like spines on dorsal and retrolateral surfaces and distal prolateral margin, spines interspersed with scattered erect setae; prolateral and ventral surfaces without spines but with erect setae; setae particularly dense on distal prolateral prominence (reduced patellar apophysis). Tibia with a longitudinal prolateral series of spines, more spines proximally but terminating with large distally projecting spine at terminal margin; a few spines along retroventral surface and proximally on retrolateral surface; otherwise with distally recumbent microsetae and erect macrosetae. Tarsus without spines, covered in micro-and macrosetae. Claw with ventral series of five teeth increasing in length distally.
Legs: Measurements of femur, patella, tibia, basitarsus, telotarsus (in mm): I: 4.5, 1.3, 3.4, 4.5, 6.4; II: 7.4, 1.5, 3.8, 4.8, 14.3; III: 4.7, 1.5, 3.8, 4.8, 6.3; IV: 7.5, 1.6, 5.2, 8.7, 9.6 . Trochanters with compressed thorn-like denticles on pro-and retrolateral surfaces, dorsal and ventral surfaces essentially smooth. Small spinules on femora, patellae and proximal tibiae.
Coloration: From specimen stored over 70 years in alcohol; cuticle likely darkened and contrast reduced. Dorsum with dark brown background. Propeltidium with some light brown mottling, lateral margins darker; a few light spots on posterolateral surface. Light stripe arising anteriorly on each side of preocular mound, passing posteriorly and converging toward midline but terminating before reaching ocularium. Ocularium dark around lenses; concolorous with propeltidium anteriorly and posteriorly; light median band dorsally. Mesoand metapeltidium with imperfect transverse rows of light spots. Scutum with dark median band (''saddle'') with lateral margins somewhat darker than center; broadens slightly posteriorly but narrows rapidly within last scutal tergite. Opisthosomal scutum crossed by five transverse bands of light spots separated by bands without spots; spots on last scutal tergite elongated or arranged longitudinally, giving the impression of many short stripes. First and second free tergites of opisthosoma with broad bands of small, elongated light spots anteriorly, no spots posteriorly; each tergite with large dark, irregular spot suggesting continuation of saddle. Last free tergite darker than preceding tergites, with light antero-median region and a few irregular light patches.
Venter. Pedal coxae broadly mottled with light and dark brown. Genital operculum light yellow-brown but brown within submarginal sulcus and at postero-lateral surface; internal marginal sclerite very dark brown. Postgenital sternites with brown and yellow-brown mottling but divided transversely into distinct anterior and posterior parts, with anterior being lighter than posterior. Anterior margin of each sternite with bilaterally symmetrical row of dark brown spots indicating muscle attachments. Pleural sclerites (detached lateral ends of sternites) without transverse separation as present in sternites but dark brown at lateral ends. Soft conjunctival cuticle light yellow-brown.
Palps. Trochanter uniformly light brown. Femur and patella with dark brown and light mottling on most surfaces but homogenously brown ventrally. Tibia light brown, homogeneous. Tarsus light yellow-brown, homogenous.
Legs. Trochanters concolorous with dorsum on dorsal and ventral surfaces but dark on prolateral and retrolateral surfaces. Femora dark proximal to basal circumfemoral constriction, a narrow light band just distal to constriction; remainder of femur brown though darker dorsally. Patellae mottled with white and dark brown dorsally, homogenously light brown ventrally. Tibiae with brown and whitish mottling dorsally, forming imperfect longitudinal stripes; more homogenous ventrally, without whitish component. Basitarsi and telotarsi yellow-brown, except for darker band at base of basitarsi and at articulations.
Distribution.-Hadrobunus fusiformis is known from the Blue Ridge Mountains of North Carolina and Georgia, near the Atlantic coast of South Carolina and Georgia and from one intermediate locality near Aiken, South Carolina (Fig. 17) . This disjunct distribution is probably an artifact of sampling effort, and the species may occur widely in South Carolina and eastern Georgia.
COMMENTS
The paucity of diagnostic characters for Hadrobunus and the significant genitalic diversity of its constituent species (Figs. 3-8 ) invites speculation about the validity of the genus. However, in the absence of a taxonomic revision informed by 
SHULTZ-A NEW SPECIES OF HADROBUNUS
phylogenetic analysis, it would be premature to conclude that Hadrobunus is poly-or paraphyletic or that it should be divided into multiple genera. Indeed, a recent survey of museums and other collections by the author has revealed at least 10 undescribed species of Hadrobunus from the eastern and central United States. The emerging spectrum of morphological diversity in Hadrobunus also encompasses several species currently placed in Leiobunum. A much clearer picture of the diversity and phylogeny of Hadrobunus is required before taxonomic rearrangements are warranted. However, even among the undescribed species of Hadrobunus, H. fusiformis is distinctive and appears to have a unique position close to the Mexican H. knighti.
